An analysis of the values and signs of the activation energies of temperature dependences (TDs) of the self-diffusion coefficient (D) and dynamic viscosity (η) in the range from 0 °C to 100 °C confirmed that the molecular dynamics of water is based on the synergism of endo and exo reactions of rearrangement of hydrogen bonds in the supramolecular structure water. The ratio of linear approximation coefficients TD of the complex characteristic Dη before and after 25 °C correlates with the ratio of cluster sizes prevailing in the water structure in these temperature ranges. This result is consistent with the Stokes-Einstein equation and the hypothesis that the decomposition of hexagonal ice-like clusters is completed in the vicinity of 25 °C. A reliable approximation of the TD complex Dη by a bimodal function of type Texp (E/RT) was used to refine the Stokes-Einstein equation.
Introduction
In [1] , it was established that the molecular physics of the anomalous temperature dependences (TDs) of water characteristics is based on the synergy of endo and exo reactions of rearrangement of the network of dynamic hydrogen bonds (HBs) in the supramolecular structure (SMS) of water. Moreover, TDs can be reliably approximated by the bimodal temperature function (FA) of the following form: TD = FA = Т ±β FR = exp(±ЕA/RT), At the extreme points TDs of density and specific volume (4 °C), isobaric heat capacity (35 °C), compressibility (46 °C), and sound velocity (75 °C), the values of ER and ET are equal in absolute value and opposite in sign, therefore EA values at the extreme points are equal to zero, and to the right and left of them have different signs [1] .
The trends of FA approximations TDs of the self-diffusion coefficient (D), spin-lattice relaxation time (T1), and dynamic viscosity (η) have a kink in the vicinity of 25 °C [1, 2] . Taking into account the Stokes-Einstein equation:
(kBthe Boltzmann constant, r is the particle radius) for D and T1 in [1, 2] took β = 1, and for η β = 0. EA values for these characteristics were comparable with the hydrogen bond energy and varied greatly in the intervals 0 -25 o C and 26-100 o C. Moreover, in the case of D and T1, the EA values were negative (endo reaction), and for η, positive (exo reaction). In [1, 2, 3] it was suggested that, in the vicinity of 25 o C, the transformation of the ice-like supramolecular structure is completed by the decomposition of tetrahedral hexagonal clusters (W6) into dimers and smaller clusters.
As a rule, the value D is calculated from T1 values, which are determined by the spin-lattice relaxation of protons, measured by the NMR. A confirmation of the adequacy of the D values is usually the relation (2) [4, 5, 6] . By definition, D should characterize the displacement, that is, the translational mobility of the center of gravity of the water molecules located next to the oxygen atom. The dynamics of proton spins in the general case includes rotational motions of molecules, tunneling jumps of a proton along HBs chains and differs for spin ortho and para isomers of water [7] . The ambiguity of the correspondence between the dynamics of proton spins and the mobility of oxygen atoms is expressed in the qualitative nature of the correlations between the values of D and T1. Equation (2) is also evaluative, since it was derived using a statistical model of thermodynamics that does not take into account the TDs features of the dynamic characteristics of water.
The bimodal function (1) (see Figure 1a ). Since in accordance with (2) these coefficients are kB/6πr, the parameter r at T < 25 °C should be 2.7 times larger than at T > 25 °C. This result is consistent with the hypothesis of a sharp transformation of SMS in the vicinity of 25 °C and the decay of W6 into dimers and clusters that are 2-3 times smaller than the size of W6 [1, 4] . Transformation also corresponds to the transition between two metastable phases of SMS waterlow density liquid (LDL) and high density liquid (HDL) [1] . The prevailing loose tetrahedral configuration of HBs is characteristic of LDL, and the denser configuration of disturbed HBs is predominant for HDL [1] .
Table
Temperature interval, parameter β and activation energy of Arrhenius approximations of the temperature dependences of the water characteristics.
The values of EA and ER for D and T1 practically coincide in the range of 0-25 °C, but in the range of 26-100 °C their values for D are 10-12% higher than the values for T1. Moreover, the difference in the values obtained by different authors does not exceed ~5% (see Table) . This result indicates an increase in the mismatch in the physics of molecular displacement and reorientation of proton spins with an increase in T. The facilitation of the latter process in the range of 26-100 °C is apparently due to an increase in the rotational degrees of freedom of the molecules due to a decrease in the density of HBs in SMS.
Taking into account the coincidence of the absolute values of and − , for D and η, in the framework of the theory of the activated complex, we constructed a diagram of the energy levels of the water molecule involved in the self-diffusion process (Figure 2 ). According to the scheme, the instantaneous self-diffusion act is the conjugation of the endothermic stage of rupture space. The first stage is responsible for the physics of viscosity, and the physics of the second stage is related to the physics of the process of water crystallization [1] . The kinetics of both stages depends on the instantaneous structure of the hydrogen bond network in SMS, which in turn depends on T. TDs by the activation mechanism of the endothermic stage of the self-diffusion process. The kinetics of this mechanism is determined by the activation energy , which is 2.8 times greater in the range of 0-25 °C than in the range of 25-100 °C (see Table) . This result can be associated with a corresponding increase in the average number of HBs per water molecule in the range of 0-25 °C due to the predominance of W6 clusters with tetrahedral HBs in SMS [1] .
Within the bounds of reliability of the approximation of TDs of the complex Dη by the function ( ) (Figure 1c ), the Stokes-Einstein equation can be represented as:
